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(54) CAPPING APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a capping apparatus for 
preventing dry up of ink effectively by capping the orifice of a print 
head. 

SOLUTION: The capping apparatus 30 is separated from a print head 
24 during print operation and elevated entirely by means of an 
elevating/lowering shaft 35 during recovery ejection of the print head 
24. An outer cap comprising a cavity 32 and an abutting member 33 
abuts against the print head 24 while surrounding the orifice array on 
the ink ejection face 25 thereof loosely and ink ejected from the print 
head 24 is collected to an external collecting unit through an ink 
collecting hole 36. When the print head 24 stops print operation, a 
slide shaft 38 slides upward from a state where the outer cap is 
abutting against the print head 24 while resisting against the urging 
force of a spiral spring 43. When an inner cap 44 abuts against the 
print head 24 while surrounding the orifice array, the orifice array is capped double and saturated ink vapor 
is prevented from dissipating outward thus preventing dry up of ink in the orifice. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the capping equipment which carries out capping of the orifice of the 

print head of an ink jet printer, and prevents desiccation of ink effectively. 

[0002] 

[Description of the Prior Art] In recent years, OA equipment, such as a computer, a word processor, facsimile, and a 
copying machine, is used widely. Usually, the recording device for recording data on a form etc. at these devices is 
required, and the thing of various recording methods is developed by this recording device. Generating of the noise 
which highly-minute- izing of a record image is comparatively easy for an ink jet printer especially compared with the 
thing of other recording methods, and record actuation is moreover a high speed, and can be set working has the 
outstanding point that a product price is also cheap, few. 

[0003] The print head which records by breathing out a detailed ink droplet in space from an orifice (nozzle which 
carries out the regurgitation of the ink) (printing, printing) is arranged in the Records Department of such an ink jet 
printer. 

[0004] Drawing 7 (a) They are an A- A' cross-section view Fig. to be drawing showing the ink regurgitation side of 
such a print head, and for this drawing (b) show the internal configuration of the outline, and this drawing (c). It is 
drawing showing the capping device. This drawing (a) and (b) A print head 1 has the drive circuit 3 formed in the 
management (this drawing (b) inferior surface of tongue) of the chip substrate 2 of an LSI formation processing 
technique, and the individual wiring electrode 4, the heating element 5, and the common electrode 6 which make 
sequential connection are formed in this with the thin film formation processing technique so that it may be shown. 
[0005] Furthermore, the laminating of the septum 7 is carried out with a photolithography technique, the ink supply 
slot 8 and the ink feed holes 9 are drilled with a sandblasting technique, these internal structures are covered, and the 
laminating of the orifice plate 1 1 is carried out to the maximum upper layer. Thereby, the ink passage 12 is formed 
between the ink supply slot 8 and the heating element 5. 

[0006] Only the number corresponding to [ in an orifice 13 ] the exoergic section 5 by for example, the helicon wave 
etching technique is drilled in the above-mentioned orifice plate 11. These orifices 13 are this drawing (a). The orifice 
train 14 of four trains is formed so that it may be shown. The orifice train 14 of four trains carries out the regurgitation 
of the ink of yellow (Y), a Magenta (M), cyanogen (C), and black (Bk), respectively. 

[0007] After a large number are collectively created on a silicon wafer or a glass substrate, it is divided and started 
separately, and such a print head 1 is this drawing (c). To the shown inferior surface of tongue of the head unit 15, it is 
this drawing (a). The shown ink regurgitation side is placed upside down, die bonding is carried out, wirebonding is 
carried out to flexible cable wiring neither the common electrode terminal 16 nor whose drive circuit terminal 17 is 
illustrated, and it is used as a print head 1 of a practical unit. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, since the ink jet printer using the above print heads 1 prints by 
making ink breathe out from the orifice 13 of a print head 1 as mentioned above, it always needs to change ink into a 
regurgitation possible condition. That is, since it is necessary to stand by so that printing can be started immediately 
when a power source is turned on also at the time of un-printing [ the body of an ink jet printer is not printing to print ], 
you need to make it filled up with ink in all the orifices 13, the ink passage 12, the ink supply slot 8, and the ink feed 
holes 9. 

[0009] However, if it remains as it is, since the fault of the ink which piles up in an orifice 13 evaporating and drying, 
and viscosity increasing, and deteriorating occurs, at the time of un-printing, it is this drawing (c). It is common to 
carry out capping of all the orifices 13, and to make it close from the open air with the shown capping equipment 18. 
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[0010] This drawing (c) It consists of cap 19, a tube 21, and a pump 22, and the whole goes up, cap 19 surrounds the 
perimeter of the orifice 13 of the ink regurgitation side of a print head 1, and the shown capping equipment 18 closes 
an orifice 13 from the outside. In case printing is started, before opening cap 19 from the ink regurgitation side of a 
print head 1, he attracts ink with a possibility that it may pile up in an orifice 13 and viscosity may increase, with a 
pump 22 through a tube 21, and is trying to replace it with fresh ink. 

[001 1] However, the above-mentioned conventional capping equipment 18 Since the edge which the cap 19 which 
surrounds an orifice 13 sets up is one layer even if it presses cap 19 to the ink regurgitation side of an orifice plate 1 1 
by rise An orifice 13 could not be completely sealed from the outside, the fault mentioned above that ink dried and 
thickened never needed to be solved, for this reason, suction with a pump needed to be performed powerfully, therefore 
the problem of consuming ink so much was left behind. 

[0012] The technical problem of this invention is offering the capping equipment which carries out capping of the 
orifice of a print head, and prevents desiccation of ink effectively in view of the above-mentioned conventional actual 
condition. 
[0013] 

[Means for Solving the Problem] The capping equipment of this invention is capping equipment which can take the 
capping condition perform capping of the orifice which carries out the regurgitation of the ink, and the open condition 
open the above-mentioned orifice to atmospheric air, has the 1st capping member which surrounds the perimeter of the 
above-mentioned orifice, and the 2nd capping member which surrounded the perimeter of the above-mentioned orifice 
and was prepared outside to the orifice rather than the capping member of the above 1st, and is constituted. 
[0014] And it has a migration means according to claim 2 to make a surrounding location move the capping member of 
the above 1st, and the capping member of the above 2nd according to an individual to the above-mentioned orifice like, 
respectively, and is constituted, for example. 

[0015] Like, after [ according to claim 3 ] surrounding the above-mentioned orifice by the KIYATSUBINGU member 
of the above 2nd, the above-mentioned migration means is constituted so that the above-mentioned orifice may be 
surrounded by the capping member of the above 1st, and after [ according to claim 4 ] surrounding the above- 
mentioned orifice by the capping member of the above 1st, it is constituted [ like ], for example so that the above- 
mentioned orifice may be surrounded by the capping member of the above 2nd. 

[0016] Moreover, the capping member of the above 1st has a recovery means to collect the ink according to claim 5 
breathed out from the above-mentioned orifice like, for example, and is constituted, and the capping member of the 
above 2nd has a recovery means to collect the ink according to claim 6 breathed out from the above-mentioned orifice 
like, for example, and is constituted. 

[0017] Moreover, it has a possession means for holding the ink according to claim 7 breathed out from the above- 
mentioned orifice like, for example, and is constituted. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a drawing. 
In addition, in the following explanation, the capping member of the above 1st is the inner cap 44, 44 ! , or the inner cap 
51, the capping member of the above 2nd is the outside cap 52 which consists of **** 32 and the contact member 33, 
the above-mentioned migration means is the whole rise-and-fall shaft 35 and the slide shaft rise-and-fall shaft 45, the 
above-mentioned recovery means is the ink recovery hole 36, and the above-mentioned possession means is the cap 
object 71. 

[0019] Drawing ,! (a) It is drawing showing the capping equipment in the gestalt of the 1st operation with a print head, 
and is this drawing (b). Drawing and this drawing (c) showing the operating state of the duplex capping It is drawing 
showing the physical relationship of the duplex cap and orifice train of a print head. 

[0020] This drawing (a) By setting, the non-illustrated body of an ink jet printer is equipped with the head unit 23, a 
print head 24 places the ink regurgitation side 25 upside down, and attaches it in the lower part of the head unit 23, and 
it i s ********** The ^ regurgitation side 25 of this print head 24 is drawing 7 (a). It is the same as that of what was 
shown almost. Capping equipment 30 is arranged under this print head 24. 

[0021] Capping equipment 30 is this drawing (a), while a print head 24 is performing printing. The whole is 
descending rather than the shown location. This capping equipment 30 is this drawing (a). The outside cap which 
consists of the contact member 33 set up by the upper limit edge of **** 32 which carries out opening, and this **** 
32 is formed upwards at the upper limit of the supporter material 3 1 so that it may be shown. 

[0022] The above-mentioned supporter material 31 is being fixed to the plinth 34, and two or more whole rise-and-fall 
shafts 35 are attached in the plinth 34. When this whole rise-and-fall shaft 35 goes up and down, the capping 
equipment 30 whole goes up and down. 

[0023] The ink recovery hole 36 which is outside open for free passage is formed in the edge at the pars basilaris ossis 
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occipitalis of**** 32 of an outside cap. Moreover, the through tube 37 from which a path differs from the center of a 
pars basilaris ossis occipitalis of **** 32 to the inferior surface of tongue of a plinth 34 is formed. The upside path of a 
through tube 37 is the smallest, the path of pars intermedia is the largest and the lower path is formed in middle 
magnitude. The slide shaft 38 is inserted in the upper part and the pars intermedia of this through tube 37. 
[0024] The ring groove 41 into which O ring 39 fitted is formed in the peripheral surface of the part inserted in the 
narrow diameter portion of the through tube 37 upper part of the slide shaft 38. Through O ring 39, the slide shaft 38 is 
stuck to the inner circumference of the narrow diameter portion of the through tube 37 upper part, and slides. 
[0025] Moreover, the flange 42 is formed in the lower limit section of the slide shaft 38, and from the path of through 
tube 37 pars intermedia, a flange 42 is formed in mist or a small path, and is gently inserted in through tube 37 pars 
intermedia. The spiral spring 43 which has the push energization force is infixed between the parts where the paths of 
the upper part of this flange 42 and through tube 37 pars intermedia differ. By the energization force of this spiral 
spring 43, it is this drawing (a). After the inferior surface of tongue of a flange 42 has contacted the part where the 
paths of the lower part of through tube 37 pars intermedia differ, the slide shaft 38 is standing it still in the usual state, 
so that it may be shown. 

[0026] The inner cap 44 has fixed to the upper limit of this slide shaft 38, and the slide shaft rise-and-fall shaft 45 is 
attached in the lower limit of the slide shaft 38. 

[0027] When the above-mentioned print head 24 performs the recovery regurgitation (regurgitation of the ink 
performed regardless of [ in order to prevent the blinding of an orifice ] printing), capping equipment 30 goes up by 
rise of the whole rise-and-fall shaft 35, and it is this drawing (a). Drawing 2 which the contact member 33 of an outside 
cap mentions later in the ink regurgitation side 25 of a print head 24 so that it may be shown (c) The shown orifice 
train 27-1 is surrounded greatly, and it contacts. And the ink breathed out from the print head 24 by the above recovery 
regurgitation is collected by the external proper recovery system through the ink recovery hole 36. 
[0028] Next, when a print head 24 stops printing, it is this drawing (a). After being in a condition, further, the slide 
shaft rise-and-fall shaft 45 drives for example, in a pneumatics cylinder etc., and goes up. Thereby, it is this drawing 
(b). While the slide shaft 38 compresses the spiral spring 43 by the flange 42 to be shown, the energization force of the 
spiral spring 43 is resisted and it goes up, and the inner cap 44 surrounds small the orifice train which a print head 24 
mentions later, and contacts. 

[0029] Namely, after the outside cap which consists of**** 32 and the contact member 33 changes into a capping 
condition the orifice train 27-1 (that is, it is the same as that of an orifice 27 and the following) shown in drawing 2 (c), 
the inner cap 44 changes the orifice train 27-1 into a capping condition. 

[0030] When changing an orifice 27 into an open condition to atmospheric air, the upper pressure up of the pneumatics 
cylinder of the slide shaft rise-and-fall shaft 45 is canceled, according to the return energization force of the spiral 
spring 43, after dropping the slide shaft 38 44, i.e., an inner cap, the whole rise-and-fall shaft 35 is dropped, an outside 
cap is isolated from a print head 24, and an orifice 27 is changed into an open condition to atmospheric air. 
[0031] Drawing 2 (a) Drawing 1 (b) It is the enlarged drawing of the part shown with a circle [ B ], and is drawing 2 
(b). This drawing (a) A C-C cross-section view Fig. and this drawing (c) This drawing (a) It is a D-D f cross-section 
view contraction Fig. In addition, this drawing (c) A lower half is drawing 1 (a). The condition at the time is shown. 
[0032] This drawing (a), (b), and (c) So that it may be shown to the printing relaxation time of a print head 24 
Surround the orifice train 27-1 small, and the contact section 44-1 of the inner cap 44 sticks to the ink regurgitation 
side 25 of an orifice plate 26. The seal space 46 of height h was formed between the ink regurgitation side 25 and inner 
cap 44 base, the outside of this inner cap 44 was surrounded further, and the contact member 33 of an outside cap has 
stuck to the ink regurgitation side 25. 

[0033] Thus, since the orifice train 27-1 is surrounded in a duplex and closed from the outside with the inner cap 44 
and an outside cap (**** 32 and contact member 33), the seal from the outside of the seal space 46 is fully maintained, 
the saturated steam of ink 28 does not dissipate outside from the seal space 46, and the ink 28 in an orifice 27 can 
continue and form the normal meniscus 28-1 immediately in the condition in which printing initiation is possible at the 
long period of time. 

[0034] Drawing 3 is the sectional view showing the modification of the cap in the above with the ink regurgitation side 
of a print head. As shown in this drawing, cap 44' does not have the contact section in that perimeter of a top face, and 
the cap top face is formed in whole surface flatness. Inner cap 44' is stuck to the ink regurgitation side 25 of an orifice 
plate 26 all over the even top face, and seals the direct orifice 27 from the outside. Even if such, the meniscus 28-1 of 
ink 28 is normally maintained according to the operation of the duplex closure mentioned above. 
[0035] Drawing^ is the sectional view showing the capping equipment in the 2nd operation gestalt with the ink 
regurgitation side of a print head. As shown in this drawing, capping equipment 50 consists of the inner cap 51, outside 
cap 52 which holds this inner cap 51 possible [ sliding ] up and down, a spiral spring 53 which is infixed between the 
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base of the outside [ this ] cap 52, and the inferior surface of tongue of the cap 51 in the above, and energizes the inner 
cap 51 up, and a rise-and-fall member which is not illustrated [ which makes it go up and down the cap 52 above 
outside ]. 

[0036] The outside cap 52 is equipped with the flange 54 which protruded on the perimeter of the upper part towards 
the inside, and the contact member 55 is set up along the perimeter in which this flange 54 was formed. The body 
section ****ed to the above-mentioned flange 54 of the outside cap 52 gently, and the inner cap 51 of another side 
equips the perimeter of the lower part of the body section with the flange 56 which protruded towards the outside. This 
flange 56 ****s to the inner skin of the outside cap 52 gently, this configuration — the inner cap 51 is attached movable 
up and down to the outside cap 52. 

[0037] The inner cap 51 and the outside cap 52 stick [ a print head ] both these drawings by printing hibernation in the 
ink regurgitation side 25 of the orifice plate 26 of a print head, and they show the condition of closing the orifice train 
27-1 from the exterior to the duplex. 

[0038] While there is capping equipment 50 caudad, it is isolated from the ink regurgitation side 25 of a print head and 
is changing the orifice train 27-1 into the open condition to atmospheric air rather than the location of drawing, 
according to the push energization force of the spiral spring 53, the inner cap 51 makes the top face of a flange 56 
contact the inferior surface of tongue of the flange 54 of the outside cap 52, and is standing it still. That is, the contact 
section 57 of the inner cap 5 1 is projected more nearly up than the contact member 55 of the outside cap 52. 
[0039] Therefore, when carrying out capping of the ink regurgitation side 25 to the printing relaxation time of a print 
head The outside cap 52 goes up by the non-illustrated rise-and-fall member, and the contact section 57 of the inner 
cap 51 projected more nearly up than the contact member 55 of the outside cap 52 carries out capping of the orifice 
train 27-1 in contact with an ink regurgitation side first. Next, the energization force of the spiral spring 53 is resisted, 
the outside cap 52 continues a rise, the contact member 55 of the outside cap 52 carries out capping of the ink 
regurgitation side 25, and as shown in this drawing, the duplex closure of the orifice train 27-1 is completed. Of this, 
the seal space 58 of the narrow height surrounded with the inner cap 51 also in this case is formed, and the saturated 
steam of ink 28 does not dissipate outside from the seal space 58 by it. 

[0040] Drawing 5 is the sectional view showing the capping equipment in the 3rd operation gestalt with the ink 
regurgitation side of a print head. As shown in this drawing, this capping equipment 60 The body 61 of a cap, With the 
inside seal packing 62 besides set up by the field, the outside seal packing 63 set up by surrounding that outside, and 
the inside seal packing 62 It consists of the lifting device which is not illustrated [ which makes it go up and down the 
closing motion valve 65 arranged by the tube part which projects in the exterior of the ink recovery hole 64 of the sake 
at the time of the recovery regurgitation which is outside open for free passage from the top face of the surrounded 
field, and this ink recovery hole 64, and the body 61 of a cap ]. 

[0041] In this example, the inside seal packing 62 and the outside seal packing 63 contact the ink regurgitation side of 
a print head at coincidence at the time of capping of the orifice train 27-1, and are isolated from an ink regurgitation 
side to coincidence at the time of the disconnection to atmospheric air. In this case, the narrow seal space 66 of height 
h surrounded by the inside seal packing 62 by the closure by the double seal at the time of capping is sealed well, and 
the saturated steam of ink 28 does not dissipate outside from the seal space 66. 

[0042] Drawing 6 is the sectional view showing the capping equipment in the 4th operation gestalt with the ink 
regurgitation side of a print head. As shown in this drawing, this capping equipment 70 consists of the lifting device 
which is not illustrated [ which makes it go up and down the cap object 71 and this cap object 71 ]. The projected edge 
72 is formed in the perimeter of a top face of the above-mentioned cap object 71. Thereby, the ink saucer of height h 
surrounded by the edge 72 is formed in the top face of the cap object 71. 

[0043] When carrying out capping of the orifice train 27-1 of a print head, as capping equipment 70 goes up from a 
downward location and it is shown in this drawing by rise of a non-illustrated lifting device, the edge 72 of the cap 
object 71 contacts the ink regurgitation side 25 of a print head. Then, the regurgitation of the ink 28 of optimum dose is 
carried out from an orifice 27. Ink 28' is held by the above-mentioned ink saucer by this. Thus, since the ink possession 
section on the above-mentioned ink saucer is formed in the field which closes the orifice train 27-1 A closure field will 
always be filled with the high saturated steam of ink 28' by ink 28' of this ink possession section. By this The ink 28 in 
an orifice 27 can maintain the condition of the ink 28 in an orifice 27 in the proper condition that it can respond to 
resumption of printing, more than it like the capping equipment of the gestalt of each operation described previously, 
without drying. 

[0044] In addition, it is formed so that ink 28' may be held as it is, but the above-mentioned ink saucer arranges the 
sponge object of proper thickness, and even if it makes ink 28' stick to the sponge object and makes it hold, it can 
acquire the same operation as the above. 
[0045] 
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[Effect of the Invention] Since capping of the orifice of the print head of an ink jet printer is carried out to a duplex 
with the cap of two inside and outside according to this invention as explained to the detail above, the airtightness of 
the closure section is highly maintainable, thereby, dissipation to the exterior of the saturated steam of ink is prevented, 
and the ink in an orifice can be immediately maintained over a long period of time in the condition in which 
resumption of printing is possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Capping equipment characterized by having the 1st capping member which surrounds the perimeter of said 
orifice, and the 2nd capping member which surrounded the perimeter of said orifice and was prepared outside to the 
orifice rather than said 1st capping member in the capping equipment which can take the capping condition of 
performing capping of the orifice which carries out the regurgitation of the ink, and the open condition of opening said 
orifice to atmospheric air. 

[Claim 2] Capping equipment according to claim 1 characterized by having a migration means to make a surrounding 
location move said 1st capping member and said 2nd capping member according to an individual to said orifice, 
respectively. 

[Claim 3] Said migration means is capping equipment according to claim 2 characterized by surrounding said orifice 
by said 1st capping member after surrounding said orifice by said 2nd KIYATSUBINGU member. 
[Claim 4] Said migration means is capping equipment according to claim 2 characterized by surrounding said orifice 
by said 2nd capping member after surrounding said orifice by said 1st capping member. 

[Claim 5] Said 1st capping member is capping equipment according to claim 1 characterized by having a recovery 
means to collect the ink breathed out from said orifice. 

[Claim 6] Said 2nd capping member is capping equipment according to claim 1 characterized by having a recovery 
means to collect the ink breathed out from said orifice. 

[Claim 7] Said 1st capping member is capping equipment according to claim 1 characterized by having a possession 
means for holding the ink breathed out from said orifice. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) Drawing and (b) which show the capping equipment in the gestalt of operation of**** 1 with a print 
head Drawing and (c) which show the operating state of the duplex capping It is drawing showing the physical 
relationship of the duplex cap and orifice train of a print head. 

[Drawing 2] (a) ****! (b) The enlarged drawing of the part shown with a circle [ B ], and (b) (a) A C-C cross-section 
view Fig. and (d) A top is (a). It is a D-D f cross-section view contraction Fig. 

[Drawing 3] It is the sectional view showing the modification of an inner cap of the capping equipment in the gestalt of 
the 1st operation with the ink regurgitation side of a print head. 

[Drawing 4] It is the sectional view showing the capping equipment in the 2nd operation gestalt with the ink 
regurgitation side of a print head. 

[Drawing 5] It is the sectional view showing the capping equipment in the 3rd operation gestalt with the ink 
regurgitation side of a print head. 

[Drawing 6] It is the sectional view showing the capping equipment in the 4th operation gestalt with the ink 
regurgitation side of a print head. 

[Drawing 7] (a) Drawing and (b) which show the ink regurgitation side 0 f ************ The sectional view and (c) 
which show the internal configuration of the outline It is drawing showing the conventional capping device. 
[Description of Notations] 

1 Print Head 

2 Chip Substrate 

3 Drive Circuit 

4 Individual Wiring Electrode 

5 Heating Element 

6 Common Electrode 

7 Septum 

8 Ink Supply Slot 

9 Ink Feed Holes 

1 1 Orifice Plate 

12 Ink Passage 

13 Orifice 

14 Orifice Train 

15 Head Unit 

16 Common Electrode Terminal 

17 Drive Circuit Terminal 

18 Capping Equipment 

19 Cap 

21 Tube 

22 Pump 

23 Head Unit 

24 Print Head 

25 Ink Regurgitation Side 

26 Orifice Plate 

27 Orifice 

27-1 Orifice Train 
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28 28' Ink 
28-1 Meniscus 

30 Capping Equipment 

31 Supporter Material 
22 **** 

33 Contact Member 

34 Plinth 

35 Whole Rise-and-Fall Shaft 

36 Ink Recovery Hole 

37 Through Tube 

38 Slide Shaft 

39 0 Ring 

41 Ring Groove 

42 Flange 

43 Spiral Spring 

44 44' Inside cap 
44-1 Contact Section 

45 Slide Shaft Rise-and-Fall Shaft 

46 Seal Space 

50 Capping Equipment 

51 Inner Cap 

52 Outside Cap 

53 Spiral Spring 

54 Flange 

55 Contact Member 

56 Flange 

57 Contact Section 

58 Seal Space 

60 Capping Equipment 

61 Body of Cap 

62 Inside Seal Packing 

63 Outside Seal Packing 

64 Ink Recovery Hole 

65 Closing Motion Valve 

66 Seal Space 

70 Capping Equipment 

71 Cap Object 

72 Edge 
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